PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 11-047572 
(43)Date of publication of application : 23.02.1999 



(51)Int.Cl. 



B01F 3/00 



B01F 7/00 



(21 Application number : 09-222938 
(22)Date of filing : 06.08.1997 



(7 1) Applicant : INOUE SEISAKUSHO:KK 

(72) Inventor : KAMIWANO MITSUO 

NISHI KAZUHIKO 
INOUE YOSHITAKA 



(54) METHOD AND APPARATUS FOR DISPERSING MEDIUM BY USING 
ULTRACRITICAL FIELD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily disperse an 
object to be treated such as high concentration slurry by 
using a dispersing media. 

SOLUTION: A dispersing space 6 is formed within an 
ultracritical vessel 1 capable of producing an ultracritical 
field. A dispersing media 7 and a rotating body 8 
providing the dispersing media 7 with movement are 
provided within the dispersing space 6. The ultracritical 
vessel 1 is provided with a feeding port 3 for feeding an 
object to be treated and a feeding port 4 for feeding an 
ultracritical fluid. Within the ultracritical vessel 1, the 
object to be treated is mixed with the ultracritical fluid 
and passed through the dispersing space 6 in a state of 
reduced viscosity to be treated by dispersion. Then the 
mixture is drawn from a delivery port 5 of the 
ultracritical vessel 1 and allowed to become to ordinary 
temperature and atmospheric pressure. Thereby the 
ultracritical fluid is separated and a separated object to be 
treated is obtained. 




* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The distributed space where a dispersion-medium object exercises is formed in the 
supercritical tub which can create a supercritical place. Supply the processed material and 
supercritical fluid which should be distributed in this tub, and mix supercritical fluid with this 
processed material, and flow into the above-mentioned distributed space and distributed 
processing of the mixture is carried out with the above-mentioned dispersion-medium object. 
The medium distribution approach using the supercritical place characterized by taking out this 
mixture from the above-mentioned supercritical tub, separating the above-mentioned 
supercritical fluid from this mixture, and obtaining the distributed processed material. 
[Claim 2] The medium distribution equipment using the supercritical place formed the delivery 
which takes out the above-mentioned processed material by which has the supercritical tub 
which can create a supercritical place, formed distributed space in this tub, prepared the body of 
revolution which gives movement to a dispersion-medium object and this dispersion-medium 
object in this distributed space, and formed the feed hopper which supplies the processed 
material which should be distributed in this tub, and the feed hopper which supply supercritical 
fluid, and distributed processing was carried out with the above-mentioned dispersion-medium 
object, and the mixture of supercritical fluid from the inside of a tub. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention atomizes a processed material using a dispersion-medium 
object, and relates to the medium distribution approach and medium distribution equipment 
which could be made to carry out medium distribution especially of the hyperviscous processed 
material about the medium distribution approach and medium distribution equipment it was 
made to distribute in a liquid. 
[0002] 

[Description of the Prior Art] Although medium distribution equipment was used on the occasion 
of manufacture of a coating, ink, adhesives, a magnetic adjuster, etc., when atomizing processed 
materials, such as the slurry which contains a particle and an ultrafine particle in high 
concentration, i.e., a hyperviscous slurry etc., according to grinding produced between 
dispersion-medium objects, shear, and a grinding operation and distributing, various problems 
occurred and there was a case where efficient distribution became difficult. 



[0003] For example, if distributed equipment is operated where a stirring aerofoil etc. is rotated 
by high-speed rotation in order to shorten the time amount which distribution takes, big shear 
generation of heat will arise. Since a processed material is hyperviscosity, efficiency of heat 
transfer is small, it becomes impossible to perform sufficient cooling, as a result, the solution 
temperature of the distributed interior of a room rises, thermal degradation is caused across a 
predetermined temperature requirement, and it becomes impossible to obtain a desired product, 
although it has cooled in the jacket etc. in order to remove this generated heat. 
[0004] Moreover, since grinding of the solid particulate in a hyperviscous slurry and the crack of 
the floe of a solid particulate needed powerful shearing force, the large power for it had to be 
given for a long time and high rotation and the motor side of high torque were needed according 
to it, the cost of the whole equipment also became large. 

[0005] Then, after distributing in the condition of having diluted with diluents, such as water and 
an organic solvent, in order to reduce the viscosity of a slurry in order to have distributed the 
hyperviscous slurry like the above conventionally for example, the approach of carrying out 
heating concentration of the obtained slurry, and making it into the dispersion liquid of desired 
concentration was taken, since [ however, ] this approach takes big energy in the heating 
concentration process of dispersion liquid, it cannot be said as an efficient process and re- 
condensation of a particulate material takes place in process of heating concentration -- a product 
— there was a possibility of leading to degradation of description. Moreover, the approach of 
adding a dispersant etc. and lowering viscosity was performed, and the production cost went up 
with the dispersant and degradation by adding a dispersant was also produced. 
[0006] Moreover, although big generation of heat like **** can be controlled if it distributes by 
service condition to which distributed effectiveness, such as making the filling factor of a 
dispersion-medium object small, and lessening the rotational frequency of a stirring aerofoil 
without being based on the above approaches, is reduced, if it is made such, the time amount 
which distribution takes will become long, and the throughput per unit time amount decreases 
remarkably, and cannot say that it is practical. 
[0007] 

[Problem(s) to be Solved by the Invention] The solution technical problem of this invention is 
offering the medium distribution approach and medium distribution equipment which enabled it 
to obtain the distributed processed material which was made to reduce viscosity in the distributed 
interior of a room, could process by low torque and low shear generation of heat, and was 
adjusted to the concentration of the request after processing even if it did not especially use a 
dispersant etc., when carrying out medium distribution of the processed materials, such as a 
hyperviscous slurry like the above. 
[0008] 

[Means for Solving the Problem] This invention uses the property of the supercritical fluid which 
can change a consistency promptly continuously from a consistency like a gas to a consistency 
like a liquid by changing a pressure and temperature. Supercritical fluid is mixed to processed 
materials, such as a hyperviscous slurry, in the supercritical tub which can create a supercritical 
place. The mixture is made to flow into the distributed space where the dispersion-medium 
object established in the tub exercises, where the viscosity of a processed material is reduced 
without using drugs, such as a dispersant. A medium performs grinding and distribution, the 
medium distribution approach using the supercritical place characterized by separating 
supercritical fluid from the above-mentioned mixture after distributed processing, and obtaining 
the distributed processed material is offered, and the above-mentioned technical problem is 



solved. 

[0009] In addition, in this invention, although a supercritical solvent is in a condition which is 
slightly less than such critical temperature besides the so-called supercritical condition in which 
the solvent for making a supercritical condition was meant, and a supercritical condition and 
supercritical fluid exceeded critical temperature and the critical pressure, and supercritical fluid, 
and the critical pressure, since the change of state of phase transition happens for a short time 
extremely, the above-mentioned supercritical condition, the subcritical state which can perform 
the almost same handling as supercritical fluid, and a subcritical fluid shall be included. 
Moreover, the actuation which produces the effectiveness of the following [ blasting ] is said in 
this invention. 

(1) Crush according to the rapid cubical-expansion operation at the time of supercritical fluid 
permeating within between the pore or a slit, and decompressing quickly, when a dispersoid is a 
porous particle. Effectiveness to distribute (2) A high shear strain operation is given to a 
dispersoid by making the dispersion liquid of a supercritical condition blow off from the nozzle 
which has pore and the slit of a narrow gap with the rate of flow exceeding acoustic velocity 
thru/or it. Crushing, Effectiveness to distribute (3) Effectiveness which is made to collide with a 
wall surface etc., gives an impact operation by this to a dispersoid, and is crushed and distributed 
with the inertial force corresponding to the mass of the particle of a flush object. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the explanatory view showing the configuration of 
the medium distribution approach by this invention, and medium distribution equipment. A 
supercritical tub (1) Supercritical solvents, such as a carbon dioxide, methane, ethylene, and a 
chlorofluorocarbon-replacing material, critical temperature, So that the supercritical place which 
carries out heating pressurization exceeding the critical pressure and which is made into 
supercritical fluid can be created About 2 times of the critical pressure, For example, it is formed 
in the structure of having pressure resistance to 200 atmospheric-pressure extent, and a 
temperature control medium is circulated around and the jacket (2) for controlling the 
temperature in a tub to be made at a supercritical place without spoiling the description of a 
dispersoid is formed. 

[001 1 ] The delivery (5) which takes out the processed material with which distributed processing 
of the feed hopper (3) which offers into a tub the processed material which should be distributed 
[ slurry / high concentration ], and the feed hopper (4) which supplies supercritical fluid 
(supercritical solvent) was formed and carried out, and the mixture of supercritical fluid from the 
inside of a tub is formed in the above-mentioned supercritical tub (1). 
[0012] In the above-mentioned tub, the distributed space (6) for carrying out distributed 
processing of a processed material and the mixture of supercritical fluid with a dispersion- 
medium object is formed, and the body of revolution (8) which gives movement to a dispersion- 
medium object (7) and this dispersion-medium object is prepared in this distributed space. 
Although the above-mentioned distributed space provides the screen (10) of a tubed stator (9) in 
which the mesh, the hole, the slit, etc. were formed, and (1 1) so that a dispersion-medium object 
may not flow out up and down, you may make it surround the whole on a screen in drawing. 
[0013] As the above-mentioned body of revolution (8), although various configurations are 
employable, the body of revolution (8) of an ANYURA-mold is used in drawing, the **** spike 
(12) shown in the peripheral surface of a barrel at JP,4-70050,B as this body of revolution (8) is 
shown in drawing — the body of revolution (illustration abbreviation) which protrudes the body 
of revolution (8) which protruded the body of revolution (illustration abbreviation) which 



formed the protruding line so that a dispersion-medium object might be circulated covering the 
inside-and-outside side of tubed body of revolution, as shown in JP,3-62449,B, a pin, etc., or 
does not protrude — in addition to this, proper ANYURA-mold body of revolution can be used. 
Moreover, it can replace with an ANYURA-mold and the body of revolution of a disk mold, a 
pin mold, and others can also be used. In addition, the stirring aerofoil (13) of the axial flow 
mold which rotates with body of revolution down the above-mentioned distributed space so that 
the inflow of the mixture to the above-mentioned distributed space and an outflow may be 
promoted is prepared. 

[0014] Although the driving shaft (14) of the above-mentioned body of revolution (8) extends 
out of a tub through high-pressure bearing (15) and it is made to have driven it by the motor side 
(16), it holds this driving shaft in a tub, and you may make it drive it using a rotation field etc. 
from the outside of a tub. 

[0015] It **, and is filled up with a glass bead, the ceramics, and the distributed medium of 
Steele and others in the above-mentioned distributed space (6), and processed materials, such as 
a high concentration slurry which should carry out opening of the bulb (V2), and should be 
distributed from a feed hopper (3), are prepared in the specified quantity and a supercritical tub 
(1 ). The supercritical fluid for carrying out opening of the bulb (V3), and on the other hand, 
forming a supercritical place from a feed hopper (4) is pressed fit in a tub, it adjusts to 
predetermined thermal stress, and the inside of a tub is made into a supercritical condition. After 
this supercritical fluid carries out heating pressurization of this solvent more than critical 
temperature and the critical pressure after pressing a supercritical solvent fit in a tub, is good also 
as supercritical fluid and considers as supercritical fluid beforehand out of a tub, you may make 
it press it fit in a tub. In addition, although a carbon dioxide is preferably used as a supercritical 
solvent, it is good to use the gaseous matter by ordinary temperature, such as methane, ethylene, 
and a chlorofluorocarbon-replacing material, and ordinary pressure. 

[0016] Body of revolution (8) is rotated by the above-mentioned motor side (16), movement is 
given to the dispersion-medium object (7) in distributed space (6), and the above-mentioned 
processed material which flows and flows into this distributed space, and the mixture of 
supercritical fluid are distributed. Under the present circumstances, in order to perform cooling 
in a tub, although refrigerants, such as cooling water, are further circulated in body of revolution 
by request, this cooling is taken as a jacket and a stator, and extent that does not vanish the 
supercritical condition in a tub. 

[001 7] The mixture (dispersion liquid) distributed in the above-mentioned distributed space (6) is 
discharged from this distributed space (6) through a downward screen (11), and it is cooled with 
a jacket (2), going up near the tank wall, and through that screen (10) of the method of Gokami, 
this mixture goes into distributed space (6) again, and is distributed. This actuation is circulated 
through and repeated and distribution of the whole mixture advances. 

[0018] The mixture distributed after performing predetermined time amount distribution carries 
out opening of the bulb (V6), and is taken out from a delivery (5) out of a tub, and by releasing 
to ordinary temperature and ordinary pressure, out of mixture, supercritical fluid (supercritical 
solvent) turns into a gas, and transpires, and a processed material can be separated and the 
distributed processed material, for example, a high concentration distribution slurry, can be 
obtained. May lead to a blasting tub, may give an impact operation so that a postscript may be 
carried out, and may promote distribution, the feed hopper (3) of the above-mentioned 
supercritical tub (1) is made to circulate through the processed material taken [ above-mentioned 
] out picking again, and you may make it repeat the above-mentioned actuation in the case of the 



above-mentioned ejection. 

[0019] One example of the distributed system which enforces the above-mentioned distributed 
approach is shown in drawing 2 . In drawing, preliminary mixing equipments, such as kneaders 
(17), such as a roll mill and a kneader, and a planetary mixer (18), are formed so that a request 
can perform preliminary mixing, dispersoids, such as a particle and an ultrafine particle, a 
solvent, a dispersant, etc. are mixed with this preliminary mixing equipment, and this mixture is 
supplied to the distributed sample adjustment tank (19) with pumps (PI), such as Sneh- 
KUPOMPU and a screw extruder. By this adjustment tank (19), required feed to pulverizing 
machine, drugs, a solvent, etc. are mixed, and the agitator (20) is formed so that precipitation of a 
particle, and condensation and separation of a distributed solute and a solvent may be prevented, 
as preferably shown in drawing. In this case, what is necessary is just to use, when wished 
especially although drugs, such as a dispersant, are not necessarily required. 
[0020] The above-mentioned tank (20) A bulb (VI), a distributed sample liquid-sending pump 
(P2), Connect with the feed hopper (3) of a supercritical tub (1) through a bulb (V2), and 
temperature control of this supercritical tub (1) is carried out with a jacket with a temperature 
control (2). It consists of feed hoppers (4) of another side so that supercritical fluid may be 
supplied. It connects with the above-mentioned bulb (V3) through the compressor-pump for 
pressurization (P5) for Rhine which leads to the source of supply of supercritical fluid 
(supercritical solvent) to make a bulb (V4), a filter (Fl), and a supercritical place. 
[0021] Rhine with a heater which a pressure gage (G) and a thermometer (Tl) are formed in the 
above-mentioned supercritical tub (1), heats at an external heater in a delivery (5), and prevented 
supercooling - (21) connects - having - this Rhine - (21) is connected with the blasting tub 
(22) through a reducing valve with an actuator (V6). 

[0022] Although the dashboard (23) was formed up, above-mentioned Rhine is connected to 
exhaust nozzles (24), such as a blasting nozzle and a blasting aperture, a collision plate with an 
enclosure (25) is formed ahead of exhaust nozzles (24), such as this blasting nozzle and a 
blasting aperture, and the impact operation is given into the above-mentioned blasting tub (22), 
an exhaust nozzle is made to counter and it may be made to carry out a counterflow collision. In 
addition, the above-mentioned blasting nozzle etc. can also promote distribution by shearing by 
using the nozzle with a **** heater used for the particle manufacture process of having used 
supercritical fluid, having prevented plugging by freezing, and using the capillary tube of a 
proper tube diameter for above-mentioned Rhine (21), or establishing the parallel tabular passage 
of a proper gap in it on the way. 

[0023] A buffer tub (26) is connected to the above-mentioned blasting tub (22) through a filter 
(F2) and the compressor-pump for pressurization (P4) so that the supercritical solvents separated 
from dispersion liquid may be collected, and this buffer tub (26) is connected to the above- 
mentioned pump (P5) through the bulb (V5). In addition, - (V5) is good to use stop valves, such 
as a ball valve with the above-mentioned bulb (VI) and an actuator, and, as for the above- 
mentioned filter (Fl) etc., a metal sintering porous body, a ceramic, etc. are used (F2). 
[0024] A tank (degassing tub) (27) is connected to the lower part of the above-mentioned 
blasting tub (22) through a liquid-sending pump (P3) and a flowmeter (M4), and this tank (27) is 
heated in a temperature-control addition heat jacket (28), and has been made to carry out stirring 
mixing of the dispersion liquid with the agitator (29). The recovery system which is open for free 
passage to the above-mentioned buffer tub (26) so that the supercritical solvents which are not 
collected [ which has formed the thermometer (T2) in this tank (27), and were separated above 
this tank (27) from dispersion liquid by request ] may be collected may be prepared. 



[0025] In addition, the exhaust port with a bulb (30) for discharging a penetrant remover, 
respectively to the above-mentioned tank for distributed sample adjustment (19), a supercritical 
tub (1), a blasting tub (22), and a tank (27), (31), (32), and (33) It is prepared. Moreover, data 
processing is sent and carried out to a computer, a signal is sent to the above-mentioned pump, 
the actuator of a bulb, the temperature controller of a heating jacket, the heater of Rhine, etc., and 
the above-mentioned thermometer (Tl), the temperature acquired from (T2), the pressure 
obtained from a manometer (G), the flow rate data obtained from a flow meter control the 
amount of heating of the amount of liquid sending of a pump, closing motion of a bulb, a jacket, 
and a heater etc., respectively. 

[0026] Moreover, what is necessary is to form the circulation line (34) which connects the 
above-mentioned blasting tub (22) and the above-mentioned feed hopper (3), to form a bulb (V7) 
and a pump (P6) in this Rhine, and just to make it repeat actuation of blasting by the distribution 
in the supercritical place describing above, and the blasting tub etc., when making this 
supercritical tub (1) circulate through the dispersion liquid (processed material) taken out from 
the above-mentioned supercritical tub (1). 
[0027] 

[Effect of the Invention] This invention is constituted as mentioned above and mixes processed 
materials, such as a high-concentration high viscosity slurry, with supercritical fluid in a 
supercritical tub. Since it was made to carry out distributed processing with the dispersion- 
medium object which the distributed space in which the mixture was formed in this tub is 
circulated, and exercises in this distributed space Viscosity is reduced by mixing with 
supercritical fluid, even if it is the processed material of high viscosity. If distributing enough is 
possible, the above-mentioned mixture after distributed processing is taken out from a tub and it 
releases to atmospheric pressure even if it can make a dispersion-medium object rotate the body 
of revolution which gives movement with the driving force of low torque and does not use a 
dispersant It can become a gas, can transpire, and can dissociate from a processed material, and 
the above-mentioned supercritical fluid can obtain products, such as a high concentration 
distribution slurry to which concentration was raised. 



[Translation done.] 
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[0020] Hlfy? (20)(i, Art-r(Vl) - ^-icSCf4 
iSifcKvr<P2L ^^"(vat^UlWJMI ( l ) o« 

( 3 ) (caasu. ummn ( 1 > {iiasny ha 

-#Ht*>5/*$r» h ( 2 ) tcj: iJUffl^ «Wrofl«* 

50 p (4 > frbimmfctotw&t&zmfSLZtLxti 
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(4) 

5 

jaEffl 3 vru v-v-ittyr (P5) t Tiie^'^y (v 
[00 2 1 3 ±flEi6B4Mf ( 1 ) «4EMt ( G ) .9 

Kft(Ti)*<iatt<bti, utajp (5) icutfMut-^-fc 
-f ^(2i)*<asKS<i. m-iyamm+i-^-?- 

f+^N>7(V6)£ttL^«(22)fcg*6LTV^. 
[0022] JJE*lWi(22)rtt:a. ±#tcttflj«(23) 10 

□(24)k««l-c*5 0. wwtjxiv^ m^mm^mm 

□ (24)<Oflif*(C<iBv^ft«3efi(25)S:»«LT«»f^ffl 

St-^-ftyXA'fcttJBU *tt£J: *!&*>) SHU: 
■f* i 3 c 0 . *?LhB5>f v (21) (cXftfrffff 

• [00 23] JjaWMt(22)Ctt. 4MKM»»W«Lfc 
lBBW»jBES:igiR^4 1^7^^- (F2) . JnJEffl 3 y 

mmmae) w<^rm at ujj&k (ps> 

fitu*. ±ie^>X(Vl)~(V5)(4. 7^fai 
<. *fcJJE7*/W-(Fi)-. (F2)astiA««*S*fL 

[00 24] ±ffi»i^(22)<0T3£*4i£ifcify7 , (P 30 
3) . 8UUHM4) IX m ( ftttrS^ ) (27) s 
n. 3iBr»(27H4ffl*:i y h u-ivtfMf&i'v'r v M2 

tzLxs>h. usm (27) izamm ere) zmx * o . 

*EiR<^PWjS«*EIiR-rS J: ^ ±iE«Wi(26)Ka 

[ 0 0 2 5 ] frft, JJWMfttWMBBffi?:'? (19) . IB 
BUM! ( 1 ) » »iMI(22). Ir«<27)fcli**veflffi» 
fRSr^ajt Sfe»W</U7*ft«Hin (30) , (3D . (32) . (3 40 
3) tfitSLVt>hX^&. ifc. UEiBJfctKTl). (T2)*» 



ftRPPl 1-4 7 572 

6 

7-, h^ifijgny 54 yea 

■WW*. 

[0026] ±.tms&%-m ( i) A»tBxoajLft 

(ttXHM) fc&SHWHt ( 1 ) 
JJBWM1(2» k±Efl»P (3) 

(P6)H«tTJJBBBMM»lcfc»t*#tt, JBttfCJ:* 
[0027] 

U *<7)M.-£mmmzMfSLlt:m. 

smizmzv. Mft®Q®ftxmm?&ttimmz£ 
*)tt&9mi~$>±oizLK<7)X\ Hhfbftcowimmmx'h 

■nH1BS*&i t^f* . 4MWWfclHvvfr< T t3E»» 
IW4ii:4«rKT*9, 4MR^ttJJB8te»£*&> 

[HI ] *fHB^«ll«<0-StB*M*5rrt«^a. 

1 *26S#t«A 

2 y'f^-yh 

3 tt*&P 

4 ttl&P 

5 tttiJP 
6 

8 BHEffc 

19 MWm&9>9 

22 «fMt 

26 mm® 
2i m 
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ftHPPl 1-47 5 72 



[HI 3 
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